Introduction
The expression of a functional macroscopic I K[Ca in chick CG neurons is developmentally regulated. This The chick ciliary ganglion (CG), the sole source of paracurrent is not detected in whole-cell recordings made sympathetic motor output to the eye, is widely used as at or before embryonic day 8 (E8), but it is usually detecta model system for experimental studies of neuronal able at low levels by E9. Maximum current density is differentiation and development (for review, see Pilar acheived by E13 (Dourado and Dryer, 1992). This coinand Tuttle, 1987; Dryer, 1994) . This system consists of cides with the stages at which CG neurons form syna relatively homogenous population of neurons accessiapses with target tissues in the iris, ciliary body, and ble throughout embryonic development. Figure 2C ). We have also detected slo transcripts by single-cell RNA or poly-A mRNA from chick CG. These PCR products were purified on low melting point agarose gels, Samples of each fraction were also separated on 12% polyacrylamide gels containing 12% SDS and stained with silver.
activation of appropriate second messenger systems Dryer, 1992). This is also true in chick sympathetic neurons (Raucher and Dryer, 1995). A plausible explanation (Jacob et al., 1986; Margiotta et al., 1987). Finally, it is possible that target-derived factors regulate the colocalis that regulation of IK[Ca could serve as a mechanism to control intracellular free Ca 2ϩ concentration during a ization or functional coupling of IK[Ca channels with subpopulations of voltage-activated Ca 2ϩ channels on CG critical developmental period. It is known that many populations of neurons become dependent on targetneurons (Wisgirda and Dryer, 1994). In CG neurons, IK[Ca is functionally coupled to L-type but not N-type Ca

of: 5Ј-TA[C/T]-GA[C/T]-[A/T][G/C]I-ACI-GGI-ATG-TT[C/T]-CA[C/T]-TGG-3Ј (forward); and 5Ј-[C/T]TC-IA[A/G]-[C/T]TC-IGG-IGT-IGC-ICC-ICC-IGT-3Ј (reverse). Single-stranded cDNAs were synthesized
Cell Culture Protocols from 5 g total RNA or 1 g poly-A mRNA (isolated from E13 ciliary Ciliary ganglion neurons were dissociated at E8, E9, or E13, as ganglia) using RNAse H-reverse transcriptase and random oligonupreviously described in detail (Dryer et al., 1991; Dourado and Dryer, cleotide primers (PCR-Script Kit, Stratagene) in the presence of 1992, 1994). In brief, ganglia were placed in divalent cation-free RNAase inhibitor (1 hr at 37ЊC). First-strand cDNAs were amplified saline containing 0.25-0.5 mg/ml Sigma type II collagenase at 37ЊC according to the following protocol: 3Ј at 92ЊC, followed by 35 cycles for 7-20 min, and neurons were dissociated by trituration. Dissociof 30ЈЈ at 92ЊC, 1Ј50ЈЈ at 60ЊC, 3Ј at 72ЊC, followed by 10Ј at 72ЊC ated cells were grown on poly-D-lysine-coated glass coverslips in at the end of cycling to complete extension. PCR products were a culture medium consisting of Eagle's minimal essential medium separated on 1.5% low melting point agarose gels, bands were (BioWhittaker) supplemented with 10% heat-inactivated horse seexcised and digested in ␤-agarase (Pharmacia) for 18 hr at 37ЊC, rum, 2 mM glutamine, 50 U/ml penicillin, 50 g/ml streptomycin, and the PCR products were cloned into a TA vector (PCR-II Cloning and 40 ng/ml recombinant rat CNTF (Biosource International). These System, Invitrogen). Plasmids from positive colonies were screened cultures contained less than 1% of nonneuronal cells. In some exby digestion with EcoR1, followed by size characterization of the periments, cell culture media also contained iris extracts or iris inserts on 2% agarose gels. Plasmids containing inserts of the preextract fractions, as indicated. Electrophysiological and molecular dicted size (four in the case of the short form and three in the case experiments on acutely dissociated cells were performed within 3 of the long form) were purified, and inserts sequenced on both hr of cell dissociation. For all experiments with protein synthesis strands using an Applied Biosystems 373A automated DNA seinhibitors, cycloheximide, anisomycin, and actinomycin-D solutions quencer and vector-specific sequencing primers (M13 forward and were prepared immediately before they were added to culture mereverse primers).
dia. For experiments on amino acid incorporation, culture dishes containing 3 ganglion equivalents of E9 CG neurons were incubated RT-PCR Amplification of slo Transcripts in CG Neurons for 1 hr in methionine/cystine-free minimal essential medium (BioDeveloping Under Different Conditions Whittaker) containing serum, glutamine, CNTF, and antibiotics as For whole E8 or E13 ciliary ganglia, first strand cDNAs were synthedescribed above, and then treated for 12 hr in the same medium sized from 1 g total RNA or 0.1 g poly-A mRNA, as described supplemented with tractions, were performed using PCLAMP software (version 5.1, 7-8 g iris-derived protein per ml of culture medium. For inactivation Axon Instruments). Currents were normalized for cell size by comexperiments, iris extracts were treated with trypsin (Sigma) at 0.1 puting soma surface area for each cell using an ocular micrometer mg/ml for 2 hr at room temperature, followed by 1 hr treatment with as described previously (Dourado and Dryer, 1992; Raucher and Sigma trypsin inhibitor (1 mg/ml). For controls, iris extracts were Dryer, 1994; 1995). Mean soma surface area in E9 cells was 985 maintained at room temperature for 2 hr followed by 1 hr treatment m 2 Ϯ 52 m 2 . Mean soma surface area in E9 neurons cultured for with trypsin inhibitor. In related experiments, iris extracts were inac-4 days and E13 neurons was 1354 m 2 Ϯ 215 m 2 . Iris extracts tivated by heating to 65ЊC for 1 hr. had no effect on soma surface area in ciliary ganglion neurons developing in vitro. Throughout, error bars represent SEM. Data Chromatographic and Electrophoretic Fractionation were analyzed by one-way ANOVA followed by Bonferonni t-test of Iris Extracts when significant differences were observed within a group, and by Extracts prepared from E13 iris were concentrated 5-fold using MilliStudent's unpaired t-test when each group had its own control. pore Ultrafree-MC spin filters (5 kDa cutoff), according to the instrucThroughout, P < 0.05 was regarded as significant. tions of the manufacturer. Concentrated extracts were separated by HPLC using a Beckman SEC3000 gel filtration column (resolution of 10-300 kDa), eluted with phosphate buffered saline (pH 7.25) at
